(2) The occasional occurrence of carcinoma within depigmented areas of healed granuloma inguinale lesions. (3) The concurrence of carcinoma and granuloma inguinale in the same lesion. While this view has not been accepted by investigators in all parts of the world (Rajam and Rangiah, 1954) , it is firmly held by the majority of clinicians in Jamaica (Stewart, 1959; Annamunthodo, 1959 Annamunthodo, , 1961 . To test the supposed association between genital carcinoma and granuloma inguinale, it was thought appropriate to test the sera of patients with proven genital carcinoma to determine if any of these sera contained antibodies directed against Donovania granulomatis antigens. Previous work (Goldberg, Weaver, Packer, and Simpson, 1953) has shown that this technique is a moderately sensitive but highly specific test for the diagnosis of granuloma inguinale. At the same time, sera from control patients, matched to each carcinoma patient as to age, sex, and socio-economic grouping, would be secured and tested in an identical manner, the * Received for publication November 26, 1965. rationale being that, if there was an association between carcinoma of the genitalia and granuloma inguinale, sera from patients with carcinomas should show antibodies directed against the aetiological agent of granuloma inguinale. Further, this positive association should occur more often in this group than in a group of patients with diseases other than genital carcinomata, excepting granuloma inguinale cases.
In this paper we report the results of serological studies on sera from 62 patients with histologically proven carcinoma of the penis and their matched controls. The results of serological studies on patients with carcinoma of the cervix or vulva will be presented at a later date.
Methods
All the sera from patients with carcinoma of the penis and their controls were collected at the University Hospital of the West Indies, Kingston, Jamaica. Specimens of blood were secured by venepuncture and the separated sera stored at -20°C. until tested at the laboratory of the senior author in Chicago, Illinois. A 100 per cent. complement-fixation test with all reagents in 0-2 ml. volumes was used. Anticomplementary sera were not included in the tabulations. In the tests three antigen preparations were used:
( 
Histopathology
The histopathology of the biopsy material taken from each case of carcinoma of the penis was studied independently. In most cases the diagnosis of squamous cell carcinoma presented no great difficulty; the usual criteria of unequivocal, gross cellular atypia, many and abnormal mitotic figures, large and multiple nucleoli, nuclear hyperplasia and hyperchromia, and individual cell keratinization were present. Occasionally, the diagnosis was made on a lymph node metastasis. Great care was taken to exclude possible cases of pseudo-epitheliomatous hyperplasia.
The histological diagnosis of granuloma inguinale and its differentiation from carcinoma was made on the basis of a dense dermal infiltration with micro-abscesses, plasma cells, and macrophages containing the capsulated intracytoplasmic Donovan bodies. Marked acanthosis is often present in granuloma inguinale, but individual cell keratinization, nuclear hyperplasia, and hyperchromasia are absent.
Results
These are outlined in Table I (Goldberg, 1954) .
When the reactions of the sera are classified according to the age of the patient (Table II) , it may be noted that positive reactions were given by two of three sera of 20 to 29-year-old patients, three of ten sera from 30 to 39-year-old patients; two of fourteen sera from 40 to 49-year-old patients; one of seventeen sera from 50 to 59-year-old patients, and none of twelve sera from 60 to 69-year-old patients.
The interpretation of these results is difficult until certain pertinent questions are answered:
( There does not seem to be an association between granuloma inguinale and lymphogranuloma venereum, for in the CaP group of patients with positive serological tests for granuloma inguinale four out of nine (44 per cent.) were positive with LGV antigen, and twenty out of 53 (38 per cent.) of the CaP sera giving negative results with granuloma inguinale antigen were positive with LGV antigen (Table IV) .
Approximately the same percentage were positive for LGV regardless of their granuloma inguinale serology. It is interesting to note that the percentage of positive LGV serology with CaP sera is similar to that which we have previously observed in another group of granuloma inguinale patients -of 88 sera from proven cases of granuloma inguinale which were serologically positive for granuloma inguinale, forty (45 4 per cent.) were positive when tested with Lygranum antigen.
The second point, which questions the validity cf the diagnosis, is difficult to disprove objectively.
It may be pointed out that the clinicians and pathologists at the University hospital have great experience in this field, which has shown that, in numerous cases in which the diagnosis was in doubt (in so far as carcinoma was concerned) and surgery was not performed, resultant metastases were later found. In addition, in those cases in which the histopathological diagnosis was in doubt on the basis of a biopsy, when the surgeon proceeded with amputation on the basis of clinical features, pathological examination of the penis in every case to date revealed unequivocal invasive carcinoma.
Data pertinent to the third point are sparse. The low percentage of positive reactions for granuloma inguinale in older individuals may be due to lowering of antibody titre after spontaneous regression or to the use of antibiotic therapy. There are few data on the duration of antibody titres. We have tested eight sera from proven cases of granuloma inguinale 2 years after successful chemotherapy, and found that half of them had reverted to negative, although each was sero-positive before therapy. What the results would be after a greater length of time is not known. Discussion Differentiating between causal and non-causal associations is a difficult undertaking, especially in relation to diseases in which the aetiological agents are uncertain. We wish to emphasize that, at this time, we are not suggesting an aetiological relationship between granuloma inguinale and carcinoma of the penis. What we do wish to present is additional laboratory evidence which strengthens the clinical impression of an association between carcinoma of the penis and granuloma inguinale, at least as observed in Jamaica.
The fact that sera of patients with carcinoma of the penis reacted with antigen derived from Donovania granulomatis is suggestive of an association, especially since control sera were completely negative. It may well be, if the transmission of granuloma inguinale occurs via faecal contamination (Goldberg, 1964) , that the association between carcinoma of the penis and granuloma inguinale may be due to a common third factor, as, for example, that of poor hygiene. This has been suggested by Schrek and Lenowitz (1947) 
